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(57) Abstract: The invention relates to the flow control method for transmitting digital information, more particular to the flow 
1^ control method for transmitting data service through the SDH network, characterized in that during the data transmission 
g through the SDH network the EoS (Ethernet over SDH/SONET) apparatus produces and encapsulates the LFP (line Flow- 
^ control Protocol) frame, and maps the LFP frame into the payload of the SDH, then transmits it to the apparatus at the 
^ corresponding end between the station points, the apparatus at the corresponding end demaps the LFP frame from the payload of 
^ SDH, and executes the flow control information carried in the LFP frame; the carrier of the LFP frame can use the PAUSE 
f^l frame structure defined by the standard 802.3X; after identified by decapsulating, the LFP frame can be processed by the 
Q transparent transmitting mode of the LFP and the reproducing mode of the LFP frame. The invention is the high efficiency 

method of the network information flow control, with wide adaptability and high stability. 
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—#*^Lft*'frA^^^-fiiitW#lfc^^ SDH fl4Mt% 

tf*t4frfHfr+, BoS«t4i-j*^.^Mt*.aW6-b&.iSLLFP«, 

SDH ^#t#^'J^A4LfiJ^^T5:-^, 
#M SDH sfe 2teiE"tto& LFP *J|, ^-ikmt4tmn LFP $ 

^**44*J^A;44^tt^*l^T^#^^ 802. 3x^.^6^ PAUSE 
M ; 3'] ifc 4.SjM£tH& LFP « j& , TiM! v/Ut-fcB* LFP 

i^^iUiU^i* LFP tj&^-fri^&m, ^Ste&tfr 
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% SDH M«M#*fr|fc*ik^N-^**^*J^*. 

l^*|sJ#4lfc^M (SDH) W^-fcifciSL*., EoS (Ethernet over 
SDH/SONET: if it SDH/SONET WiMNfre^WiMh) &^$L^>r 
&<ftijUfl, ■^•Tj^Afe.ii. it SDH W&%®M&Mffijfc£.fi-MJie-gg-, 

mtjvjs&n ftSkjk m + , ^ #,£4Lf«q 6^ jee A T # i* #J — w 

EoS t^BMtAta-Hfe-fit^AiWi^iC., 
^^BtT^ii^J /L«*>£ i«t+4^«L, is* iLpsg JL^ 

9 It— %?1frm Wfo±&#)¥>%\& CAR, ( Committed Access Rate: 

«^*.*A--j|^h^^*^*6Jl|L f >Mfrfltf TCP/IP is. 

TCP/IP i^-R, ^-^it^^^^^^^Tl^, *J*», £ TCP M 
Mt, feft 10M/b^^AW«L4h, **fcHfr*#£.ltf3g- AckTime ^ 
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^5*>, Xfr-F 1500Bytes -M$S*;k.Wtt, 1%#«-£M*- FLR #-^It 

, ^^^i&^v^tf/ PAUSE *fi#ilUW^^ 
5 4, -C5L'Obl#*'fe«.4h/ t i^ PAUSE tfi^itit*, ft^VXtiL 
PAUSE**, ^^^IM. 

^^^n PHY ^^ijrR^f'J MAC; #3t/#F#;MP^, 
10 -*TvX&: LAPS (Link Access Protocol -SDH, &3&&^*l3g_jfcvL)^ 
HDLC (High level Data Link Control: &&&&&&& fflMM)* 
GFP (General Framing Procedure, M&ttm.) UZLvkM/ 

SM&ifc SDH l^^-^S&^^t;^ 1 ^ VC3, 2p 45M, M/'WBS: 
15 4h A ^iL3lit^*.i± 1 ^VC3 Bt, £3HL## 0;#*M*A 
^^v^ut'ta^JL^ 1 ^VC3, £ tfe A 

*M?>, ^#^1A^^^^#^^, s£A MAC A #|fc#;Mli*#3Lat 
5iJ#^A#^, g PHY+MACA^ifja^^v^Bt. ft^iit 

•^L PAUSE #j (-f**Jl), J?p® 1 1 (*» 

20 ^#uh^;^>/y£, MAC A^-#^ tfatftti^Wtt, ^ivWSMS^-^-^- 
IEEE 802. 3x ), 3kfr&ia& A 6tj£ilU44W&#J 1 ^ VC3 
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M t8l& A ULti&t&faT 1 ^ VC3 , ^ ® B 
<b -TiSt-fr A ^^.i^ii^ , «|4rft4h B T-fe £ * 1 OM iiU-, ^ 

1 ^ JL#, A JLSJ EoS iiU- B ^^^^^PJL^:, ^ 

4.^:4- B ^#FJL^, -f A, *5rM 802. 3x (Hj^JL^, #t£- B #1$} 
^ £4MBi£#$*n 4g.il 802. 3x JtX#>&^t&, 1 ttf£& 

2, PAUSE WiL^-^a-ff-f-, j*3Mfe^T4t*« 802. 3x6^^S<L^r 

^ , ##L MAC B £f , |SJ Hfr MAC B #ff jhfciMh B 4li£JU& , 
itSiJi^A, » A W^^'^f "fA, ifciUM 

iJt£-A ^!54i^W'tfi4tHf#^LBii 1 4rMACB*t^3^, i7i£i^*tt#4M^€ 
^ , EoS#B eifrfc* , il# , § A ?M«h B JL# 8 02. 3x 

5£$Li&ty, *feJR 802. 3x ^St^SMr*t^^r*^jifesft3± BoS -St 
« A ^ ^ >&&ftm . 

H ii.i±^J^*^#.^ SDH 

A. £|S) ( SDH ) W*M$#t4&#*frt , EoS( Ethernet over 

SDH/SONET: SDH/SONET + iit4h##4k*P^, fe&tii 

IMMfrfcfltlh*,, (LFP: Line Flow-control 
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Protocol , ^Z&Sfcf^-fcJ-fcHX. ); 

B. ( LFP ) $itf%^-m.MkWi&:M& SDH t > 

C. *t$&i&^# SDH ^#^^^#^3®^, & EoS ttm$L4r&}f$M- 
5 ^fr&jfmtm*. ( LFP ) +jU^iJ , #J§f##tff SfcftiW* ( LFP ) m 

^f^4.##fct^-pC (LFP) 

Al.^/r^ EoS iSL&tfjXJf&fa, EoS &SiMW#iMP^ISi 
BtJHL««Jll^F-^^**t, /"^H^^W^v^^ (LFP) ffl, £ 
10 iS^MfcHfr, ^^t^i^^W^^jhJL^>^W^ (LFP) 

(LFP)«; #*t-f$, l&TMMLfSJ&j-, ^jh^>«#i^(LFP) 
A2. LFP W*#AJ!l#i|t*t*FA^^*.-*r*. #&##iM:3£: 

#r^«£tH* (LFP) *ft#*MMPf*Jfl#>M 802. 3x j^tf 
PAUSE tfi^^i. 

*iL91^jUfc*^: -M^LUlt. *i*£^ iMfttfri* LFP tt , 
£ EoS tMHLEJiftit SDH WMai#ifcat,±&W'fr 4, #*Ht4&- 1) ^ 

20 ^i^i^-RLFP^, ai4fM4S-siLt46*J'fSrA^*i#ai, U%®.$L 

&&&tfu&mmk&fflM i &ft$fc&} sdh w^t^it-i-fe^iii, 
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#*Mfe. JhXwfot$& Eos i9L%r*Liz\ftmjti?i 
Eos *tm8L&f&vt&.mt£.fi-ft ^rv^^M^m^ lfp +jn m 

® 2 ^ ;zml# mtm^L lfp ^s^^ @ . 

10 grfa%&3'& 

>M^USfl + , ^fitl^^-M SDH N^|t##^Tt, EoS 
15 i^^l^ititv^-t^-R LFP ^^X#iH>jfuJ:^^^t4, LFP ^ 

f#IM^^M#>#-i# 802. 3x $L5Ltf) PAUSE -$i£#| 0 

EoS ^^#-^^^5& SDH HkMH&M^n $&^}j&£Vhi$L LFP 

OxOFFFFHiS, OxOH, 

frM Xon/Xoff ¥)$r/&Ji£%\7r^ 
20 i)^>^^LFP^^#%i±#lt^0t, ^^^Jit* 

^^^m^mh^^f ; { <MM.mx lfp tjim^mA^^i*) 
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£;2ML$t» >®2^. £_Uf^i£}, Pp#$fc3n$j, i*® 2 t 
¥j EoS#A#J SDH m^TTfa, VA EoS#A EoS *t»&-^i##iM^> 

OxOFFFFH A OxOH ^Sfcfe-fctoS. LFP LFP 
5 EoS ^i®^^^^t#^r^-f-it^^^^+jS, ^^TUl^LFP 
tf'tMfc, #J^4fcib#3Mfe-»-iiL LFP t^^iHS'J EoS *fc.3E#mMHP^; £ 
V?Hmrik.4rirfa, -fr® 2 ttf SDH£!HSt4hEoS#B3r6, 
EoS#B ##.J , EoS ^t»^^|^#^p^^f SMfrfriSl LFP W-iRiBl , 
^ £M %3MM.Vh\X LFP Bt , M^^fitmt^TSL LFP , 
10 ^^iXLFP#^ 0 

^ EoS#A T&&}mri§L& A 2 t<H> AR, Jl^F-B- 

£.#&4M<-^Ht, $F#i£. A /^S^iM? OxOFFFFH LFP 

w , izmtmii lfp a #*Ltw , 

#B5iJii^#^B, ^#^B^i^iJtH^>^^LFPf^, %mft 
20 1, LFP &m<£-&Hfc>h, ffi&Amtf$£Mfc&&]>\f 

^%^1%mMfizmkm$L LFP tjj: 
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^y&&m>L LFP , JL^#V^1*-R LFP tj^ilUW f m%\%&- B, 
#Jr^i±^^ ^ lW#3t B^^-i^vXi^J^ -^-^^ BR , 
MSL??2Li&tbm£m>L LFP t^J^N^-Tv^ BR, ^J3'J, ^Ifr 

LFP +jS«£i±IM- B ^itb LFP iiB*<HK±&; 



^ Eos i^r^tmr^tm^^^^^^, t-^m^fc 

j&WSL LFP tff t ^'J^^ , M^HAI >iM£W* LFP +j5i 1 4SE*J^ 
t. 

2, LFP #£.,5^: #M*& B *3Mft-^iSL LFP ft, £ 

v/fL^i* LFP «+4&*Jdt#4iL*4. OxOH, f?P LFP #jh^, -f 4_# 

1 5 AJ§W$L 3Mfrfr«. LFP ft , £t#i£. B i|§j!) t& 

jft, #i&i± 802. 3x^.5C^«ivWaMfrt*-K.» #.*M*fiLRj/iJt4hB4£ 
it.^^ ^ ft , ?P BT ^ V^i^-R LFP tfi 1 4**J 

20 >M*^ BT i&Tvtft ^ m W fe3±#4tiOlI B t . 

i^sK.T, SDH EoS i#*h&i&^|X^i^^X. 

*^/iJl^JL# 802. 3x ;t*##>£^*#*P"*r, TS*— 
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^i^^ui^, il^T^^^^^i^ 

M EoS#B TM^/ 1 B 4fjLiSj EoS#B , ?P BT A 

5 7jc^Bi , #W3t A ^iUtW^ OxOH ^^t^ LFP iZ^tW 
iX LFP EoS#B <ft&W3t B t ^#^t, 

EoS#B T&ifymj'&At B **t4JLi3l<fc*. 

# T F^jt>&4£^i* LFP ^#%A4IMF-*^ M ft LFP 

10 ^i^MOMt, ^Bt*^^@^##J^^#^LFPM; ^*h-f 
A. ^Tjc^l^at, 4frjhifci&^1friSlLFP*ft, J&zMfcHt, 
*^.Ht* JUlLi^fe-frJJ*^ OxOFFFFH ^SMi-feHSL LFP tf; ilHJW&zK 
^it^Ht*^iH^'J^ OxOH ^Sfcft-^-iSL LFP tfi. 

15 ^ft , &ii^ilM£*J*Mj OxOFFFFH #>/Sk^B* LFP «#*4Lflfrflq ^ 
fif^^i±-£; fl&4JuaU£*l*M> OxOH ttSMfrfcH* LFP tAtf^HfrfajfiJ 
^a^SMfe-t^iSL LFP «i±A£fl#*MME. 
a ift LFP +j5W£JU #j^5^ 802. 3x £.3L4$#>fc PAUSE tMBft . 3* 
^Tf^^LFPt«#^^6Wt, *,T«*'flUlJ* , fe#' 
20 <Mt LFP «4#^*W*i|fc**^4f*i5.#*; LFP *ft4ML33r*, 
0^7 LFP EoS iifcMLW4ML #a*T>3**/ll*HMM.. 

^^iWitJflf- SONET ^S^4S#Ji±?M.^— ft, 4h 
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A. £ I§) jNM^i&C SDH )J^#$fc##4trt>BoS( Ethernet over 
5 SDH/SONET: SDH/SONET t#*fr) iit^W^^W^M. 

-?Mfr6UB+fr*», ^i^fLSMfri^iJL (LFP) M; 

B. #^£#4* (LFP) W#^-^*fc#WllfeN-iitSDH^#t. # 

C. *J-*&i&^# SDH «Mt*t3S^, & EoS *t»£^jSW 
10 ( LFP ) «iR*J , # #F##Vff mtm^L ( LFP ) ft 

t**|^r*, ^i^^-SMft-WHSL (LFP) 

4*: 

15 Al. £/3ti£#EoS*4M$Ji#3ri$7., EoS &JEifc4h##3fc*P^fi$: 

BtJS.a'J«t#rt^*:**, /^jfc^&^Wtf^-frisi (lfp) M, s 

fc-f **Mfcft|-, ^N-t^ili^W^^jL^^^i^iiC (LFP) 

(LFP)«; 5g*t-f$* tejJUMLWltf, ^jt^ilSMiE-tWS. ( LFP ) <H; 
20 A2. #ri£ LFP tii^t/vf !]#3Mfc#FA*iJ #£1^ , ^##^*h 
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3. fa#kM\-$r$L i & 2 ffr&¥j n % n 

3it,*&*J3r*» *#^-f : Pff^Mtmsi (LFP) *&#*MM*J3 
#>M 802. 3x Jt3L# PAUSE 

4. ^M&jM'JJM*- 2 ^5i^ig#4ft^^^W«^**t*it^5*. 

^Bt^£JLi£##J*M7 OxOFFFFH # SMfrfriK. ( LFP ) £ 'fiWfoK- 
&Bt, ^.Ht*X4*Li&4fe*J*S.^ OxOH^v^W^. (LFP) tj§, 4fe*lU*^ 
M Xon/Xoff ^^/^tf'J^r^o 

10 *4SMW:fr*. *#4Mt-f: ^^#^i^JAAv^^(LFP) 
^v/MtisH* (LFP) ■$'ftifc*t3gBt, T^>/M£i&i* (LFP) 

^ LFP«t^*J*^4j^^iLi3lN-, ^ LFP #jtj£_ilL 

15 #*ti±tf**.Wtt^-fcH& (LFP) til, JL*HitflJ Z 7 M-i&^fjL Jtiil 

i£>/fM£1>B* (LFP) wt.4fc*W# # 

«SMW>fr*, ^f^^#^iR^ibA>^W^(LFP) 
tfij£, xtSMfe-^iSL (LFP) W#ib*t3S8t» T^^isH* (LFP) it: 
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dMMNMf^^lfriX. ( LFP ) #1: 

^ Eos i^r^^^i r $tm^^^^^%^ 
m^tm>L ( lfp ) ^ , xmwtm>i ( lfp ) ^^.^^J m r 

5 4-; 

EoS Tk.4rT&ftft f tttMf ^J^m^ 
LFP^t4£#W^£, Myfc&mn (LW) ^t^'J^^^iiiBt, 

io 7. #4&£u^#- 5 & 6 m^n^^^n^Wk^M^ 

EoSiit^UiLJ^;?, ^EoSi^^^tM#^^^> ^ 

( LFP ) +j5i , i% LFP ^fG^i€5'J^^^#^^^#^f > Ni^f£ 
15 ;M& EoS rmtjfir ^#i^*#r^#:#o 



WO 2004/01592 



PCT/CN2003/000643 



-1/1- 







EoS#A 










w 






-> 


PHY+MAC 
A 
















> 





















EoS#B 



mmwB 





<— 




PHY+MAC 










~2 


-> 


B 




< 







EoS#A 



mi&m , mom 



mis 


i 
i 






BT 


i 
i 







mm 

LFffl 



EoS#B 



LFPiPfl 

a 



V 



BR 



# 

i 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/ CN03/00643 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: H04L 12/28 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7:H04L12/24, H04Q11/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
IWPI, EPODOC, PAJ: ENCAPSULATE, FLOW, CONTROL, PROTOCOL, FRAME, SDH, CONGESTION 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 
A 



A 
A 
A 



Citation of document, with indication, where appropriate, of the relevant passages 

CN, A, 1353367, (SUANTONG DIGITAL TECHNOLOGY RES CENT CO) , 
12 JUNE 2002, page 2 , line 3-page 7, line 14 , fig. 1 — 5 

CN, A, 1333965, (TELEFONAKTIEBOLAGET ERICSSON L M) , 30 Jan. 2002, 
page3 , line 29 -page 14 , line 3 

WO, Al, 0131970, ( E-CELL TECHNOLOGIES ) , 3 May 2001, page 1 , 
paragraph 1 -page 18, paragraph 3 

EP, A2, 1006751, (NORTELNETWORKS CORP) , 7 June 2000, page 
Kline 43— page 11, line 33 



Relevant to claim No. 
1~7 

1-7 
1-7 
1-7 



□ Further documents are listed in the continuation of Box C. □ See patent family annex. 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not 
considered to be of particular relevance 

earlier application or patent but published on or after the 
international filing date 

document which may throw doubts on priority claim (S) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 
document referring to an oral disclosure, use, exhibition or 
other means 

document published prior to the international filing date 
but later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to involve 
an inventive step when the document is taken alone 

T document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such 
documents, such combination being obvious to a person 
skilled in the art 

" & " document member of the same patent family 



Date of the actual completion of the international search 
18 Sep. 2003 



Date of mailing of the international search report 

3 0 OCT mtf .X3JL-1 0.0 



Name and mailing address of the ISA/CN 

6 Xitucheng Rd., Jimen Bridge, Haidian District, 

100088 Beijing, China 
Facsimile No. 86-10-62019451 



Authorized officer 



jWujLe^ 

Telephone No. 86-10-62093164=^® 



# 



PCT/CN03/00643 



a. ±m<j#m 

IPC7:H04L 12/28 



b. 



IPC7: H04Q11/04, H04L12/44 



cnpat: mm. urn, s$>j. mx. sdh 

WPI, EPODOC, PAJt ENCAPSULATE, FLOW, CONTROL, PROTOCOL, FRAME, SDH, CONGESTION 



C. 



CN, A, 1353367, «b:&ira3£^fe*Wft*^PB^ ) , 2002^6^12 
5. 1&BJ4Sm2H^3lTam7H^l4^T, ®l-5 

CN, A, 1333965, C£ftf&%TgJgf&WIl&ig) , 2002^1^30 0, 
3 MB 29 frSJS 14 35^5 3 'ft 

WO, Al, 0131970, (E-CELL TECHNOLOGIES) , 2001 *p 5 3 B . 

&W¥iM l KM l SSJg 18 ^ 3 a 

EP, A2 , 1006751, (NORTELNETWORKS CORP) , 2000 ^6^70, 
T&W^ 1 X38 43 ffMSg 11 B 33 If 



1-7 



1-7 



1-7 



1-7 



"x» ftmmzufyjctt, msL*i&®xft, iBLmm#.ffii&®.to 
"Y" #»j*i*ift:a:#, ^iSit#^^-msK#^^^# 



18. 9 2003 (18. 09. 03) 



3 OAOnim (3 0. 1 0.03) 



ffl fcfoM W ftp^ik 

ISA/CN 

*Hdb^m;SjSlxfS , ±MS& 6 ^(100088) 
86-10-62019451 



86-10-62093164 



so 



^4 



PCT/ISA/210 ^(Jg 2 35)0998 ^ 7 R) 



